Introduction
The world is facing a demographic revolution. There is a dramatic increase in the geriatric population in many developing and developed countries. The proportion of older people is growing faster than that of any other age group. By 2050, the number of elderly is expected to rise to 2 billion, 80% of whom living in developing countries. This poses tremendous challenges to health and social policy planners, particularly because disease patterns will shift concurrently ( [1, 2] ). Globally, major oral diseases reported amongst older people have been high levels of tooth loss, dental caries experience, and increased prevalence of periodontal disease, xerostomia and oral pre cancer/cancer. The interrelationship between oral health and general health is particularly pronounced among older people. Oral diseases compromise chewing and eating abilities, thereby affecting the nutritional status in the elderly. Similarly, systemic diseases and/or the adverse side effects of their treatments can lead to increased risk of oral diseases, xerostomia, and altered taste sensation. Poor oral health exerts a negative impact on the quality of life of geriatric population ( [3] [4] [5] ).
India, also, is in a state of demographic transition with a geriatric population of about 80 million, which constitutes 7.2 % of the total population. The prevalence of common dental diseases such as periodontal diseases, dental caries and oral cancer increases with age due to long term accumulation of risk factors like poor oral hygiene and tobacco consumption. The problem of edentulism is highly prevalent among the elderly from the lower socioeconomic groups which is compounded by meager prosthodontic rehabilitation facilities ( [6] ). Poor accessibility to oral healthcare facilities and uneven distribution of dental expertise are among the major barriers to providing oral health care to the elderly in India. The elderly living alone or in institutions simply have no provision for oral healthcare. This is partly due to the fact that we have no sound database regarding the oral disease burden and treatment needs of the elderly in India ([5) ]. In addition, the extent to which oral diseases impact the general health and quality of lives of the Indian elderly have not been extensively studied.
II. Objective
This cross-sectional study was conducted among the institutionalized elderly in Bengaluru to assess the impact that oral diseases have on their daily activities and quality of life.
III. Materials and Methods
A survey was conducted among 218 subjects above 60 years of age residing in seven old age homes across Bengaluru city from September 26 th to October 2 nd , 2010. A pilot study was conducted among the residents of two old age homes and the prevalence of edentulism was obtained (13%). Based on this the sample size of the final study was estimated to be 180 at 95% confidence interval, with a precision of 5%. A simple random one-stage cluster sample design was employed to select the seven old age homes from among the 75 old age homes across five zones of the city in which all the elderly in each old age home were to be included in the study. Among them, severely debilitated and hearing and/or speech impaired inmates were excluded. Subjects who lacked the cognitive ability required to comprehend and cooperate with the study protocol were also excluded.
Permission was sought from the authorities of the various old age homes prior to the study. Written informed consent was obtained from individual subjects prior to the study. Ethical clearance for the research project was obtained from the Institutional Review Board for Human Ethics, M.S.Ramaiah Dental College & Hospital, Bengaluru. Face to face, semi-structured interview with a specially designed proforma was used to collect information regarding socio-demographic factors and the oral hygiene practices of the participants. The interview also included assessment of the impact of oral diseases on the daily living and quality of life of the participants using the socio-dental indicator Oral Health Impact Profile ( [7] ).
The OHIP-14 consists of a form containing 14 questions addressing the dimensions based on the theoretical and conceptual model of oral health formulated by Locker. Functional limitation, physical pain, psychologic discomfort, physical disability, psychologic disability, social disability, and handicap are the seven domains in the tool. Each of the seven subscales has two questions graded on a five-point Likert scale. The tool was translated to the local language Kannada by a panel of linguistic experts. Basic oral health survey was used to assess the oral health status of the subjects ( [8] ). The clinical examinations were conducted under favorable lighting conditions at the old age homes using mouth mirror and CPI probe. Two investigators who were subjected to prior training and calibration in recording the Basic Oral Health survey proforma performed the examination while two other investigators proficient in the local language (Kannada) interviewed the study subjects. The investigators were calibrated until they achieved an acceptable level of intra and inter examiner reliability (κ ≥ 0.8). The general health of the participants was reviewed by the medical team that accompanied the investigators to the old age homes. The medical records of the inmates were also examined to obtain information regarding the major systemic conditions that affected them and the treatment provided.
IV. Statistical Analysis
Data obtained were statistically analyzed using SPSS (Statistical Programme for Social Sciences) version 18. Chi-square test was employed to find the association between the socio demographic variables and oral health status and the impact of oral diseases on the quality of lives of the institutionalized elderly. Unpaired test and one way ANOVA was employed to find statistically significant differences in domain wise impact of OHIP, between groups according to the presence or absence of dental diseases, remaining number of teeth, gender and utilization.
V. Results
A total of 258 elderly were institutionalized in the seven old age homes, but 40 of them had to be excluded due to severe debilitation, speech and hearing defects and cognitive impairment. Thus the total number of subjects who participated in the study was 218. All the participants responded positively and consented for the interview and clinical examination. Mean age of the participants of the survey was 71.89 years with an almost equal gender distribution. Majority of the subjects were financially dependent and they were sponsored by the institutions with support from Non Governmental Organizations and charitable associations. A small percentage (19%) of them could support themselves since they received pensions. (Table:  1) Hypertension, diabetes mellitus and a combination of both were the major systemic illnesses affecting the participants. Tooth brush and tooth paste was found to be the primary mode of oral hygiene maintenance while majority of the participants brushed only once a day (70%). Though complete (20.6%) and partial (73.4%) edentulism were prevalent among the subjects, only 26.6% of these subjects wore dentures. More than half of the subjects suffered from chronic generalized periodontitis (52.8%) and it was found to be more common among the males. The other major problems found among the elderly were dental caries (coronal caries, 30.8%), multiple unrestorable teeth (grossly decayed and root stumps, 55.5%) and cervical abrasion (11.9%). The utilization of oral health care services by the study population was poor with 64.7% having never visited a dental professional in their life time.
Females were found to experience a greater impact of oral diseases than males (14.28± 7.95) which was statistically significant (Figure 1 ). On the whole the elderly subjects experienced a low impact of oral diseases on the quality of their lives as indicated by the low mean OHIP score (11.9 ± 6.5). Among the seven domains of OHIP, the greatest impact was on physical pain (painful aching, discomfort while eating) followed by functional limitation (speech and taste). The impact of oral diseases on the other domains of OHIP has been negligible among the study population (Fig: 2) . Chi square test was employed to find the association between all the variables under study and the impact according to OHIP scale. The scores of OHIP were grouped based on the impact. Patients with scores of 0 to 2 comprised the group with the lowest impact scores (when their answer for questions scored lower than 2) and those with scores of 3 and 4 comprised the group with the highest impact scores (when answers were score 3 or 4) ( [9] ). Gender, financial status, and number of remaining teeth were found to have an association with the OHIP scores ( Table 2) .
According to independent t-test, it was found that presence or absence of grossly decayed teeth produced significant differences in the physical pain, physical discomfort and handicap domains while edentulism (partial or complete) produced significant impact in the psychological disability domain of elderly subjects (Table 3) .
It was also found that major oral diseases like dental caries (early cavitated lesions and grossly decayed teeth) and chronic generalized periodontitis did not produce a significant impact on the domains of OHIP in the elderly (Table 4 ). Females were found to have a greater impact on all the domains of OHIP when compared to males and this finding was statistically significant. There was significant impact on the quality of life in the social disability and handicap domains among subjects who did not visit the dental professional even once in their life time (Table 5 ). One way ANOVA was performed to find the domain wise differences between and within groups according to the number of remaining teeth and it was found that being edentulous or having lesser than 20 functional teeth created a significant impact on the functional limitation and physical discomfort domains (Table 6 ).
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VII. Discussion
Institutionalized and homebound elderly are found to have poorer oral health status than active elderly. It has also been repeatedly reported in the literature that the institutionalized elderly have limited access to dental care and frequently have untreated oral diseases that may have a serious impact on their quality of life ( [10, 11] ). Data regarding the oral health status of older people is particularly scarce from developing countries including India ( [5] ). Thus, there is greater emphasis on strengthening research into the oral health of older people in order to strategize programmes targeting them. As per the literature, this is the first study assessing the impact of oral diseases on the quality of lives among the institutionalized elderly people in Bengaluru. Edentulism was the most significant problem among institutionalized elderly subjects in our study and this has been reported previously in the literature ( [5] ). Though the prevalence of complete edentulism reported in this study (20.6%) is similar to the prevalence of edentulism among elderly in India according to the WHO Oral Health Data Bank (19%), the prevalence of partial edentulism (73.4%) among the study subjects was significantly higher. Also, this is significantly higher than the prevalence of edentulism in other Asian countries like China ( [12] ). Edentulism was found to be more common among females and this was similar to the results of a study conducted among retirement age people in Latvia ( [13] ). This could be due to the fact that in addition to low education and awareness regarding oral health, more women were unemployed and financially dependent leading to limited access to dental care.
In spite of the fact that majority of the subjects used tooth brush and tooth paste for oral hygiene maintenance, periodontal status of the elderly was poor. The prevalence of loss of attachment in this study is comparable to that of previous reports in literature ([14] ). Dental caries was found only in a relatively smaller proportion of subjects in this study and this could be due to the greater proportion of edentulism seen among them. It could also be attributed to the fact that many institutions provided diet restricted in sugar and salt considering the systemic health of their inmates. Also, majority of them used fluoridated tooth pastes, though the frequency of cleaning was mostly once a day. Most of this was coronal caries with root caries in less than 5% of the subjects. This is in contrast to the general trend among elderly subjects worldwide, but in a previous Indian study, among the 12% of elderly subjects who had exposed root surfaces, none had root surface caries ( [15, 16] ).
Several reports worldwide have shown that use of professional dental health services is low among older people, particularly among the socio-economically disadvantaged ( [17] ). Dental utilization rates are lower for older adults than for younger age groups, and barriers to care have been reported to be cost of dental care, the lack of perceived need for care, transportation problems, and fear ( [18] ).
The impact of oral diseases on the quality of life in the study subjects as assessed by the total OHIP score (11.9 ± 6.5) is low especially considering the significant burden of oral diseases they suffer from. This is lower than the impact reported in a previous study from Chennai among adult population who visited the institution for treatment (15.5±9.6). However, their study population was not confined to geriatric subjects and the very fact that they utilized the services reflected their increased awareness ( [19] ). Though dental diseases like caries and periodontitis did not cause a significant impact on the domains, it was found that the consequences of the diseases like grossly destructed teeth and edentulism impacted their daily life activities. It was found that having less number of teeth creates significant impact in the functional limitation and physical discomfort domains of quality of life. This finding corroborates with the results of a systematic review and meta-analysis which provides fairly strong evidence that the number and location of tooth loss affects the severity of impairment of quality of life of individuals ( [20] ).
The impact of oral diseases on the institutionalized elderly was relatively higher in previous studies using OHIP scale ( [21] ). However, a study comparing the impact of oral diseases among institutionalized and non-institutionalized elderly in Hong Kong found that there was no statistically significant difference between the two groups ( [11] ). This reduced impact on the elderly subjects in this study has to be analyzed considering the unique social, economic, and cultural environment of the population. Oral diseases are not perceived as life threatening or serious by majority of Indians and hence oral health is generally given a low priority. 22 This fact compounded by the low awareness and socio economic status of the study subjects could be responsible for the low perceived impact.
Females experienced greater impact of oral diseases than males in all the domains of OHIP and this is corroborating with the findings from a previous study conducted in Brazil ( [9] ). When individual domains are considered the difference in the attitude between the genders becomes more obvious ( Figure: 2). Greater proportion of males (26.9%) and females (34.5%) had significant impact on the domain of physical pain. But, in psycho social domains like psychological discomfort (1.9%) and handicap (1.9%), a very small proportion of males experienced an impact. None of the male subjects experienced an impact in the social disability domain. However, greater proportion of females experienced impact in the psychological disability (10.9%), social disability (16.4%) and handicap (10.9%) domains. These results indicate that while oral diseases are perceived as physical experiences by the males, they are also psychosocial experiences for the females. Another significant finding is the impact that reduced utilization has on the social disability and handicap domains of the subjects. Older adults are maintaining their natural teeth into their later years, and epidemiologic trends suggest the increasing need for dental services by older adults. Yet dental utilization rates are lower for older adults than for younger age groups, and barriers to care include the cost of dental care, the lack of perceived need for care, transportation problems, and fear. Oral diseases and impairments are most commonly experienced by those segments of society least able to obtain dental care. Economically and socially disadvantaged older adults and the physically impaired are more likely to experience tooth loss and edentulism, untreated dental decay and periodontal diseases. 18 One major limitation of this study is that the socio dental indicator OHIP-14 was not cross culturally adapted and validated for the target population. The validity of the subjective outcomes could have been compromised due to this issue. However, the interviewers were well trained and calibrated and were proficient in the local language.
VIII. Conclusion
Based on the results of this study, it can be concluded that oral health status of the institutionalized geriatric population of Bengaluru, India is poor, with edentulism, periodontitis and under utilization being major concerns. The impact of oral diseases on the lives of elderly is relatively lower and disproportionate compared to the disease burden among the subjects. This strongly emphasizes the low value placed on oral health and low awareness regarding oral diseases. There is a need to develop culturally sensitive socio dental indicators suitable to assess subjective outcomes of the Indian population.
